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ABSTRACT
INTRODUCTION: Molar incisor hypomineralization (MIH) is dysplasia associated with quantitative and 
qualitative disturbance in the development of the hard tooth tissues, described as a separate nosological 
unit for the first time in 2001. The distribution of the disease is significantly different in different geograph-
ic regions and varies from 2.4% to 40% with average distribution worldwide of 12.9% affecting over 17 mil-
lion people all over the world. The modern science still cannot determine its exact etiological cause so it is 
considered that dysplasia is an idiopathic disease. Gene mutation is discussed as an etiological factor caused 
by the influence of environmental factors. Other causes might be systemic diseases, infections, intoxica-
tions, and use of different medicines.
AIM: The aim of the article is to investigate the distribution of MIH in relation to its severity and concom-
itant hyperesthesia.
MATERIALS AND METHODS: A retrospective study was conducted in the University Medical Dental Cen-
ter - Varna, including 1183 children, examined with a standard set of dental instruments – dental mirror, 
probe and pincers. The examination was done after professional cleaning and drying of the teeth. The den-
tal status was filled out in individual ambulatory cards for each patient. 
RESULTS: The study investigated the distribution of MIH in Northeast Bulgaria and found that 6% of the 
children in the sample experienced dysplasia. In most of the cases (61%), children had all 4 permanent mo-
lars affected by it. The results supported outcomes of other studies regarding the association between the 
severity of the dysplasia and the presence of concomitant hyperesthesia. With the increase in the severity of 
MIH tooth sensitivity increases. 
CONCLUSION: Recent studies concerning the distribution of MIH have shown that dysplasia appears fre-
quently in modern society. Severe hyperesthesia reflects the lifestyle and restricts the diet of children. In 
some cases, a radical surgical approach is consid-
ered, which may traumatize the psychological state 
of the child and increase the anxiety in future den-
tal treatment.
Keywords: molar incisor hypomineralization, dis-
tribution, severity, sensitivity
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INTRODUCTION
As early as the Middle Ages human skulls with 
molar incisor hypomineralization (MIH) have been 
found (1). However, it was described as a separate 
nosological unit in 2001 for the first time (2,3), af-
ter many studies concerning the distribution and the 
risk factors of this disease. As the name shows, dys-
plasia affects the first molars and incisors in the per-
manent dentition. Its incidence depends on the geo-
graphical region and the age group (4). MIH is de-
fined as disturbance in the development of the hard 
tooth tissues with relatively high distribution (5). 
Dental hypoplasia is a defect in tooth development 
with quantitative and qualitative changes in the hard 
tissues (6). MIH is a specific form of hypoplasia de-
fined more as hypomineralization (2,7). The disease 
is defined as quantitative hypomineralization caused 
by systemic factors, affecting the enamel and the 
dentin of the first molars, with or without central in-
cisor involvement (3,8). The specific clinical appear-
ance and the affected first molars and incisors pre-
sume a certain period of disturbance during the mat-
uration stage of development of these teeth. The evi-
dence about the etiology of this disease is unconvinc-
ing and recently it has been considered more often 
that MIH is an idiopathic condition. Genetic factors, 
describing a genetic mutation of the genes during the 
amelogenesis, are considered in its etiology (9). 
The geographic differences in the distribu-
tion of the disease (10-15) and the deficiency of data 
about environmental risk factors (16,17) support the 
idea that genetic factors provide the best explana-
tion for the interesting phenotypic manifestation of 
MIH. There are several main etiological factors as-
sociated with MIH: influence of environmental fac-
tors, pre- and perinatal disturbances, fluoride over-
dose, common diseases in childhood age and chil-
dren with special needs and systemic diseases. Ad-
ditional factors, which increase the risk of MIH, are 
small gestational age and low weight of the newborn 
(18). It is discussed also that asthma, pneumonia, in-
fection of respiratory tracts, otitis media, antibiotics, 
chronic tonsillitis, toxins in the breast milk, high fe-
ver in childhood age (19), environment with indus-
trial wastes and toxins - dioxin (1), food pollution, 
newborn and neonatal factors, acute and chronic dis-
eases in the childhood age, including their treatment, 
breast milk with fluoride content (8), hypoxia, hypo-
calcaemia, are associated with higher risk for MIH 
(16). During the intraoral examination it is possible 
to establish hypoplasia of the first molars and inci-
sors with a tendency for upper teeth to be affected 
more often, compared with the mandibular ones. 
The occlusal surfaces are most commonly affected. 
The hypomineralized enamel is relatively soft, po-
rous, and easily collapses right after the eruption of 
the teeth, forming non-carious defects. Thus these 
teeth often require large restorations. The affected 
teeth are with low mineralization and quite vulner-
able to caries. This significantly increases the caries 
intensity (DMF index) in certain patients (2,7,8,20).
AIM
The aim of the article is to investigate the dis-
tribution of MIH, its severity and the concomitant 
hyperesthesia.
MATERIALS AND METHODS
A retrospective study of 1183 children with 
mixed dentition was conducted at the University 
Medical Dental Center of the Medical University of 
Varna in the period 2016-2019. The sample included 
all children in the age group 6-12 years treated at the 
University Medical Dental Center for the four-year 
period. The examination included assessment of the 
oral health status and the number of the teeth affect-
ed by MIH. The clinical examination and the diag-
nostics were performed after a professional clean-
ing of the dental plaque, supported by light and air 
drying of the tooth surfaces. Set of sterile dental in-
struments were used for every child – dental mirror, 
probe and pincers, and protective equipment for the 
pediatric dentist – mask, disposable nitrile gloves. 
An ambulatory card was filled out for every patient, 
showing the oral status, the presence of MIH, type 
and number of the affected teeth. The stains on the 
tooth surface were measured as present on every af-
fected tooth, their opacity and color was registered in 
the dental status. Hyperesthesia of the affected teeth 
was subjectively assessed from anamnesis and clin-
ical examination with external stimuli such as ice 
sticks, water stream, and air flow. The provoked and 
spontaneous pain was assessed as present or absent.
The prevalence of MIH was assessed with the 
proportion of affected children in the sample of 1183 
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children between 6 and 12 years old. The severi-
ty of MIH was assessed by clinical observation of 
presence or absence of posteruptive enamel/dentin 
breakdown, extensive loss of hard tooth tissues, large 
restorations and defect fillings, teeth for endodontic 
treatment 4 years after the eruption.
Descriptive statistical analysis was carried out 
with the estimation of percentages of children and/or 
teeth with specific diseases/complications and 95% 
confidence intervals, respectively. The association 
between MIH severity (independent variable) and 
the color of the stains, and between the MIH sever-
ity (independent variable) and thte hypersensitivity 
of the affected teeth was tested with Spearman’s cor-
relation. The level of statistical significance was set 
at  = 0.05.
RESULTS
The analysis revealed that 6% (95%CI: 4.31%- 
7.69%) of the 1183 examined children in the sample 
were affected by MIH. Almost half of the 71 affected 
children - 42% (95%CI: 40.8%- 43.7%) had noticeable 
MIH on both molars and incisors. In 61% (95%CI: 
43.7%- 78.8%) of the 71 children with MIH all first 
permanent molars were affected by dysplasia. In ad-
dition, the severity of the dysplasia was more signif-
icant in the mandibular molars, and the reason for 
this was considered to be their earlier eruption and 
longer presence in the oral cavity until the moment 
of the examination. In 49% (95% CI: 29%- 69.6%) of 
the children with MIH it was observed that not all 4 
permanent  molars were affected by dysplasia (Fig. 
1), as this may vary in the clinical manifestation – af-
fection of 3 molars, 2 molars on one side of the jaws 
(maxillary and mandibular) and cross-affecting. 
Fig. 2 represents the association between the se-
verity of dysplasia and the type and color of the stains 
observed on the tooth surface – demarcated opac-
ity spots. It was established that teeth with yellow-
brown stains experience posteruptive breakdown of 
the enamel and dentin. Such teeth often lose their 
restorations and the breakdown continues. The teeth 
with such stains were observed in 83.7% (95% CI: 
81.3-86.3) out of the 284 examined first permanent 
molars affected by MIH, and 31.2% (95% CI: 24.0- 
38.1) of the severely damaged molars were planned 
for endodontic treatment after diagnosing the dys-
plasia. From the conducted observations an associa-
tion was established between opaque yellow/brown 
spots and the severity of MIH (r = 0.95). An exponen-
tial association was established between the type of 
the stains and the severity of the dysplasia (p<0.05).
Fig. 3 shows the association between the sever-
ity of MIH and the hyperesthesia of the teeth. An ex-
ponential dependence was observed between the ex-
amined components as well as a significant associa-
tion between MIH severity and the higher sensitiv-
ity of the teeth. In comparison to the mild form of 
the dysplasia, we registered sporadic hypersensitivi-
ty from external stimuli (air, water). For teeth with a 
severe form of the disease a persisting and spontane-
ous hyperesthesia, disturbing the function was reg-
istered, which was the most common reason for the 
visit in the dental office.
Fig. 1. Distribution of molar incisor hypomineralization
Fig. 2. Relationship between color of demineralized spots 
and the severity of MIH
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DISCUSSION
According to some authors the distribution of 
MIH varies from 2.4% to 40.2% (5,21). Recent meta-
analysis report on the average global distribution of 
MIH reports that it affects 12.9%, around 17.5 mil-
lion people in 2016 (22). The accessible data con-
cerning the distribution the results vary from 2.4% 
in Bulgaria (12) and Germany (11), 13.9% in Norway 
(13), and 17% in Finland (10) to 37.3% in Denmark 
(15) and 40.2% in Brazil (14).
According to different literature sources the de-
mineralized spots and their color define the severity 
of MIH on the enamel, mainly on the occlusal sur-
face of the affected teeth, a severe form of MIH is 
considered that which often leads to enamel break-
down and fractures after the eruption of the tooth 
– non-carious defects. Demarcated white enam-
el stains without enamel loss are related to the mild 
form of MIH, suitable for non-operative treatment 
and represent an aesthetic defect (23-26).
Many authors have studied the high sensitivi-
ty of teeth affected by MIH, which is one of the main 
problems in their treatment. The dysplasia disturbs 
the patients as well as the dental practitioners (5). 
In cases of mild form of MIH a high sensitivity of 
the teeth is not that often, compared with the severe 
forms where the constant hypersensitivity of the af-
fected teeth leads to low quality of life (25). In a study 
from 2019 the presence of hypersensitivity in teeth 
with different forms of MIH was reported, with the 
disease classified into three forms – mild, moderate, 
and severe (27). In mild forms a sensitivity with low 
intensity was established, as well as white deminer-
alized stains on the enamel surface without enamel 
breakdown. In moderate forms the intensity of the 
sensitivity increases but not significantly. In addition 
there is an enamel loss after the eruption of the tooth. 
In the severe forms the intensity of the sensitivity is 
greatly increased. An enamel and dentin breakdown 
after the tooth eruption is registered with defect fill-
ings on some teeth. The authors report an associa-
tion between the severity of the dysplasia and the in-
tensity of the sensitivity in proportional dependen-
cy. In addition, they report that the examination of 
the teeth with severe form of MIH is not objective 
enough since 90% of the teeth were affected by car-
ies, which increases the sensitivity of the teeth by it-
self (27).
The complex approach for treatment of the af-
fected children must include management of the be-
havior and anxiety to provide long and reliable res-
torations in painless conditions. The opportunities 
for treatment of MIH teeth are quite different – from 
preventive non-operative treatment, through resto-
ration of the lost tissues to radical surgical extraction 
of the affected teeth. The choice and the indications 
of a treatment method depend on the severity of the 
demineralization, age of the patient, the social sta-
tus and the expectations of the child and its parents 
(8,28). The restorative methods of treatment are a rel-
atively good choice for the MIH teeth with hypomin-
eralization and non-carious defects, demanding res-
toration of the function and the aesthetics. A care-
ful choice of restoration material is necessary, which 
includes composite materials for direct restoration, 
non-metal indirect ceramic constructions, and pre-
formed metal crowns for the distal area (26). In cases 
of severely affected teeth a surgical extraction is con-
sidered supported by orthodontic or prosthetic treat-
ment plan in advance (28).
CONCLUSION
The recent research concerning the distribu-
tion of MIH showed that dysplasia appears more of-
ten in the modern society. More studies related to the 
etiology of the MIH are necessary for better prophy-
laxis. The treatment of dysplasia is quite challenging 
because pain control in moderate and severe form 
is difficult, the adhesion of the restoration materials 
is compromised, and the breakdown of the enamel 
continues despite the medical intervention. The se-
vere hyperesthesia affects the lifestyle and restricts 
Fig. 3. Relationship between severity and hypersensitivity 
of the affected teeth
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the diet of the children. In some cases, a radical sur-
gical approach is considered, which may traumatize 
the psychological state of the child and increase the 
anxiety in future dental treatment.
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